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Preparing the hull (Step 1) :

- Close RhinoParametrics to use plain non-
parametric commands, and not attribute
parametric properties to the objects about to be

created
- Create a hull using Orca3D

- Keep the hull and the transom surfaces, discard the deck
which will not be used in this example

- Join the surfaces to later obtain decks in one operation

- Re-open RhinoParametrics

- Create a point at the Cartesian origin (0, 0, 0)
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- Create a Container called “Hull” (“carene” in French)

- Link the hull + transom joined surface to RhinoParametrics
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Preparing the coordinate axes system (Step 2):

- Set the project node to “Active Container”
- Create a Container and name it “System” (“systéme” in French)
- Crate a point at aft extremity of the hull

- Define a linear dimensions between the origin and the point just created
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- Create a point at some negative-Z location below the origin (can be anywhere, this will be our main
reference point)

- Create a relative point in X, using the Cartesian origin and the opposite end of the linear dimension line

- Create a line between the Cartesian origin and the relative point just created, and name it “X-axis” (“Axe
X" in French)

- Repeat the same steps to create a Z-axis  ossraumaiques o
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axes will be updated accordingly.
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Creating the first deck (Step 3):

Set the project node to be the Active Container

Create a Container named “Decks” (“Ponts” in French)

Create a second container named “Deck 1” (“Pont 1” in French)

Create a “Point on Curve” on the Z-axis line
Create a horizontal, planar plate using the Point on Curve just created
Intersect the plate and the hull

Create 2 more Points on Curve along the intersection curve
0 Edit the points to locate them exactly at the beginning and at the end of the curve (respectively
“zero distance from the start”, and “zero distance from the end”)
0 If the intersection curve were to change, this ensures that the points will always remain placed at
the extremities of the intersection curve itself.

Create a line between the two Points on Curve just created at the extremities of the intersection curve.

Create a Fill surface between the intersection curve and the line joining its ends just created.
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Duplicating the deck (Step 4) :
- Set the Deck Container to active

- Duplicate the Deck 1 container inside the Deck container

- Rename the container just created (the copy of the Deck 1 container) Deck 2
- Develop the tree

- Select the first point in the Deck 2 container branch of the tree (this is a copy of the Point on Curve we
used to define the Z location of the first deck along our custom Z-axis, it now relates only to Deck 2)

- Move this point along the Z-axis line: the deck moves and is reshaped accordingly
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Repeat the steps above to create additional decks.
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Creating the first section (Step 5) :

Set the Project node to “Active Container”

Create a container named “Sections”

Create another container, named “Section 1”

Create a Point on Curve on the X-axis

Create a planar plate in the y-z plane

Intersect the plate and the hull

Intersect the plate and the decks

Creating the lower bulkhead

Create 2 Points on Curve at:

0 The centreline extremity of the plate / hull intersection curve

0 The centreline extremity of plate / lower deck intersectiop

Create a line between these points

Trim the plate / hull intersection curve at the deck’s edge

Create a Fill surface using:
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The trimmed plate / hull intersection line
The vertical line connecting the centreline extremities of the plate

intersection lines

The plate / lower deck intersection line
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remain at the curves’ ends if the curves
are modified.
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Creating the upper bulkhead

Set Ortho-on in Rhino

Create a line using the Rhino command, this will define the intial location of the upper bulkhead's inboard
edge. RhinoParametrics automatically defines a linear dimension.

This dimension will be now used to position the upper bulkhead's inboard edge.

Create a Point on Curve on the on the plate / upper deck intersection curve
0 Select the dimension as the location of this point on curve
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Create a second point on curve on the mid deck (along the plate /mid deck intersection curve)
0 Duplicate the first point on curve

0 Select the other intersection as a parameter

Crate a line between the two points.
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- Trim the curves as follows:
0 Plate / upper deck intersection: at the point on curve
0 Plate / mid deck intersection: at the point on curve
0 Plate / hull intersection: at the upper and mid decks
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- Create the bulkhead using the Surface, Fill command
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Creating the verti cal stiffeners on the lower bulkhead:

PARVN -
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Using Rhino commands, create 2 profile sections (a T and a U) of arbitrary
dimensions.

- Set the project to active container

- Create a container named “Scantlings” (“ Section Echantillonnage”in
French)

- SetaTopview

- Create a container named “Section 1”

- Draw a T section

- Create a Point on Edge in the middle of the lower edge of the profile. This reference point will be used to
derive other shapes from this one.

- Scale the section:

Point & Echelle XYZ
0 Use the “Point & Scale XYZ” option Géom: | Options
Select the section’s polyline Fobine.325

(0]
0 Select the point Pt 353
(0]

In the Options tab, specify a global scale
factor of 0.5
0 Rename the new object “T”

[ Check | [Annuler | [_0K_]
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- Repeat the same steps to create a “U” section:
0 Activate the Scantlings container

Create the “Section U” container

Draw the section

Define the reference point

O O O o

Create a new section using the Point & Scale XYZ command
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Creating aOOE ££AT AO AU A@OOOAET ¢ (&ieph) POT £EI AOB
- Activate the Project node
- Move to the right view
- Set Ortho-on, create a dimension to define the spacing between stiffeners
- Activate Section 1
- Move to the Perspective view of Section 1
- Create a container named Stiffeners
- Create a container named Stiffener 1
- Create a Point on Curve along the top edge of the lower bulkhead

0 Select the dimension to define the location of the point along the curve
0 Rename the point “Stiffener 1 origin”

© Point ) Début @ Fin

Position: (] Pri441
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The stiffeners will run from the top edge to the bottom edge of the bulkhead, but will stop short of the hull. To
ensure that the stiffener remains so defined, the stiffener traces will be drawn to a point below (outside) the hull.

- Create a Point relative in Z
0 Select the Point on curve as the reference location
0 Select the vertical dimension on the Z-axis to define the relative distance

- Create a line between the two points
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Create a point at the intersection between the vertical line just created and the hull section

Create a Point on curve along the vertical line
0 Select the vertical line

0 Select the intersection point between stiffener trace and hull section created as the start point
0 Offset it by a desired distance so that the stiffener does not touch the hull plating (ex. 25mm)

Trim the curve to define the first stiffener trace:
0 Select the vertical line

0 Select the point at the top of the bulkhead

Create the profile by extruding a section along the stiffener trace:
0 Select the stiffener’s trace

0 Select the T section
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Assigning properties to RhinoParametrics objects

Before creating new stiffeners from the first one, add Orca3D weight properties to it.

RhinoParametrics supports the adding of properties to objects by other plug-ins, and will preserve these
properties during edit operations (move, copy, scale, etc.). It is therefore preferable to add properties to objects
before editing them (duplicating / copying, arraying, moving, etc.)

For example, let us assign Orca3D material properties (weight and cost) to the plate and stiffener objects.

Select the Orca3D command Assign Weight/Cost Properties

Orca3D | RhinoParametrics ¥

Hull Design 2

Stability 3

Speed/Power e ® ALTO @ 2 [ e e (
Weight/Cost 2 Assign Weight/Cost Properties

Orca3D Tree Create Weight/Cost Point

Orca3D Viewports Select 4
Properties Manage Weight/Cost Properties

(Fees e Generate Weight/Cost Report 3
Manage Material Library

Export Material Library

Help

Merge Material Library
[ T - T

Select the plate objects, then select the material to be assigned. If no materials are present, create a new
material.

Weight/Cost Properties

Rhino Object Name |Fi\| 228

Currently Assigned Matenial |5U'J
Select Material
() Point Materizls Curve Materizls @ Surface Matenals

Click to change currently assigned material

Weight
@ Compute from Material

(1 Assign Directly \weight

Material Cast
@ Compute from Material

() Assign Directly Material Cost
Labor Cost

@ Compute from Material

() Assign Directly Labor Cost

Center Of Mass
@ Compute from Geometry

(1 Assign Directly
LCG (from origin)

TCG (from crigin)

VCG (from arigin)

Repeat the same steps to assign Orca3D material properties to the stiffeners.
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Create new stiffeners from the first one (Step 8)

- Activate the Stiffeners container

- Duplicate the Stiffener 1 container inside the Stiffeners container, and name this copy Stiffener 2

- Develop the Stiffener 1 tree, and rename the first Point on curve “Stiffener 1 origin”
0 Chose the option Point
0 Select the Stiffener 1 origimpoint
0 The new location is shown

PointsurCoube
Géom |
P
Crgne o

@ Point () Début @) Fin

Pasition : E] Priadl
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- The stiffener has been duplicated using the pre-defined stiffener spacing value
- Rename the point “Stiffener 2 origin”

The T is very large, so make it smaller by specifying a smaller scale factor
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Dupli cating 2 stiffeners at once (Step 9)

Select the containers Stiffener 1 and Stiffener 2

Duplicate them inside the Stiffeners container

Of the two new containers, select the one closest to centreline, and rename the new containers Stiffener

3 and Stiffener 4
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Edit the first Point on Curve (Stiffener 1 origin) of Stiffener 3
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E The 2 stiffeners have been moved to the specified new location

To change the spacing between stiffeners, edit the dimension we used to define this distance:
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Dupli cating the profiles to another longitudinal location  (Step 10)

- Activate the Stiffeners container
- Duplicate the Section 1 container inside Sections, and rename the copy Section 2.
- Select the first point in the container

- Move it along the X-axis curve
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- Repeat this step to create new bulkheads and stiffeners

It is of course possible to modify any object. For example, change the width of the upper bulkheads.
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Replacing the hull (Step 11) :

- Activate the Hull container

- Close RhinoParametrics

- Import or create a new hull

- Join surfaces as needed to obtain single hull and transom surface
- Restart RhinoParametrics

- Link the non-parametric hull object to RhinoParametrics
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- Replace Hull 1 with Hull 2 using the Use the Replace command:
0 SelectHull 1
0 All the objects defined by Hull 1 are automatically selected
0 Select Hull 2 as the replacing object
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Executing the Replace command recreated all the objects related to Hull 1 but this time using Hull 2:

Objects can be moved (they will be recomputed as appropriate) by simply moving their location reference point:
slide the bulkhead and deck points. Of course, also the stiffeners can be re-spaced, by just changing the value of
the dimension used to specify their spacing originally.
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Replace can also be used to change the scantling of the desired stiffeners, for example replace Ts with Us:

Finally, note that object properties, such as Orca3D materials, have been preserved throughout the various
editing operations, including duplication / copy.
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